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ABSTRACT  
“Smart Bicycle” is a work which is done to save our precious environment which is destroying 
and disturbed day by day with the increase in pollution emitted by vehicles and industries. While 
the innovations are going all around, our team has applied innovation to the vehicle makes it 
more unique than any vehicle currently in the mainstream markets. As we all know ozone is 
depleting day by day , we thought to make such vehicle which is free from the Exhaust of 
particulate. Our works basically a Eco-Friendly Bicycle. It is based on Future innovative 
vehicles. We just want to create “A New Way of Moving”. It is a fun and environmental friendly 
way of transport. We have moto behind this project that everyone can jog without getting their 
shoes dirty. A person from any age can drive this bike. Moreover it has the same looks for both 
the Men and Women. People can drive this bike in any dress rather a traditional Indian dress or 
Western dress. The idea behind this bike is how we can use treadmill outside the Gym. It takes 
no more effort to walk “than a walk in a park”. All other innovations in transport results in 
increasing costs of Vehicles but our motive is to bring back the basic mode of transport back on 
roads i.e. bicycle in a newer way in an affordable price as compare to other vehicles. 
1.INTRODUCTION 
The depleting reserves of fossil fuels made the engineers and scientists to look for 
renewable energy sources. In addition, the environmental decay due to the combustion of fuel is 
alarming and justifies the design of eco-friendly system. India is spending large amount of 
foreign exchange to import crude oil even though we have abundant resource of solar energy. If 
we utilise solar power for local conveyance, a large amount of currency can be saved and we can 
also ensure pollution free environment and contribute to nation’s economy. The general mode of 
transportation for local trip (with in a range of 5 km) is a bicycle, motor cycle or electrical 
bicycle. Bicycles are the cheapest, healthiest and eco-friendly but poses problem in climbing 
slopes. Motor cycles are not affordable to poor people and with the rising fuel prices and 
pollutions; it does not seem a suitable option. Electric - Bicycle is eco- friendly and comfortable 
but costly. It is infeasible as there is no enough provision for charging in rural India. Hence a 
bicycle which can be peddled as well as run on solar powered battery seems to be suitable option 
to solve the issues discussed above. 
2.PROBLEM STATEMENT 
In our day to day life we see that many people’s use bikes cars as a source of 
transportation. This results in environmental pollution and fuel consumption. In manual treadmill 
the motion of the treadmill is rough to overcome this we use a motor to rotate the rotors. 
Batteries which are widely used in automobile sector is not rechargeable thus when they 
C.Nigil Cherwin et al. / International Research Journal of Automotive Technology 2018; 1(2): 43-48 
disposed create pollution. To improve all above phenomenon we take initiative by designing 
something which would help to reduce these harmful¬ phenomenon. B. Objectives  Pollution 
control. Useful for exercise purpose. To reduce the use of non-renewable energy sources . 
3. WORKFLOW 
Sun rays consists of photons hits solar panel and electrical energy is generated 
 
Electrical energy generated goes to battery via charge controller and voltage regulator 
 
Energy stored in battery is given to the motor 
 
Power from motor is transferred to treadmill belt via sprocket and chain mechanism 
4. MATERIAL SELECTION 
4.1 Solar Panel 
Two solar panel of 20 W capacities were selected due to space constraint. To charge the 
battery completely, it needs 288 / (20x2) = 7.2 hours are required. The solar panel is a 
photovoltaic converter which works only in bright sunlight. If cloud blocks the sun rays or 
during night the solar panel does not work. To make the solar energy available throughout the 
day, a solar charger is incorporated. 
4.2 Mild Steel 
The frame of treadmill and front & rear rollers are made up of mild steel. Reasons: Mild 
steel is readily available in market.   It is economical to use.   It is available in standard size.   It 
has good mechanical properties i.e. it is easily machinable.   It has moderate factor of safety, 
because factor of safety results in unnecessary wastage of material and heavy selection.   It has 
high tensile strength.   Low co-efficient of thermal expansion.  
4.3 Nylon Rubber 
Fabric Standard material available for tread belt is nylon fabric. So we use this material 
for treadmill belt. Nylon rubber Fabric is cheap and easily available, less in cost & having 
property of wear resistance. 
4.4 PVC(Polyvinyl chloride) 
PVC pipes are used as a supportive roller in treadmill frame. PVC pipes are used because 
those are light in weight, easily available, cost is less and also having a smooth surface finish 
which gives smooth motion of belt on the surface of supporting rollers 
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5.        COMPONENTS AND DESCRIPTION 
The main components are; 
5.1 Lead Acid Battery 
Where high values of load current are necessary, the lead-acid cell is the type most 
commonly used. The electrolyte is a dilute solution of sulphuric acid (H₂SO₄). In the application 
of battery power to start the engine in an auto mobile, for example, the load current to the starter 
motor is typically 200 to 400A. One cell has a nominal output of 2.1V, but lead-acid cells are 
often used in a series combination of three for a 6-V battery and six for a 12-V battery. The lead 
acid cell type is a secondary cell or storage cell, which can be recharged. The charge and 
discharge cycle can be repeated many times to restore the output voltage, as long as the cell is in 
good physical condition. However, heat with excessive charge and discharge currents shortens 
the useful life to about 3 to 5 years for an automobile battery. Of the different types of secondary 
cells, the lead-acid type has the highest output voltage, which allows fewer cells for a specified 
battery voltage. 
5.2 Hub Motor 
The hub motor is an electric motor that is incorporated into the hub of a wheel and drives 
it directly. Hub motor electromagnetic fields are supplied to the stationary windings of the motor. 
The outer part of the motor follows, or tries to follow, those fields, turning the attached wheel. In 
a brushed motor, energy is transferred by brushes contacting the rotating shaft of the motor. 
Energy is transferred in a brushless motor electronically, eliminating physical contact between 
stationary and moving parts. Although brushless motor technology is more expensive, most are 
more efficient and longer-lasting than brushed motor systems. A hub motor typically is designed 
in one of three configurations. Considered least practical is an axial-flux motor, where the stator 
windings are typically sandwiched between sets of magnets. The other two configurations are 
both radial designs with the motor magnets bonded to the rotor; in one, the inner rotation motor, 
the rotor sits inside the stator, as in a conventional motor. In the other, the outer-rotation motor, 
the rotor sits outside the stator and rotates around it. The application of hub motors in vehicular 
uses is still evolving, and neither configuration has become standard. Electric motors have their 
greatest torque at startup, making them ideal for vehicles as they need the most torque at startup 
too. The idea of "revving up" so common with internal combustion engines is unnecessary with 
electric motors. Their greatest torque occurs as the rotor first begins to turn, which is why 
electric motors do not require a transmission. A gear-down arrangement may be needed, but 
unlike in a transmission normally paired with a combustion engine, no shifting is needed for 
electric motors. Wheel hub motors are increasingly common on electric bikes and electric 
scooters in some parts of the world, especially Asia. 
5.3 Bicycle Setup 
A conveyor belt is the carrying medium of a belt conveyor system (often shortened to 
belt conveyor). A belt conveyor system is one of many types of conveyor systems. A belt 
conveyor system consists of two or more pulleys (sometimes referred to as drums), with an 
endless loop of carrying medium—the conveyor belt—that rotates about them. One or both of 
the pulleys are powered, moving the belt and the material on the belt forward. The powered 
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pulley is called the drive pulley while the unpowered pulley is called the idler pulley. There are 
two main industrial classes of belt conveyors; Those in general material handling such as those 
moving boxes along inside a factory and bulk material handling such as those used to transport 
large volumes of resources and agricultural materials, such as grain, salt, coal, ore, sand, 
overburden and more. Today there are different types of conveyor belts that have been 
 
 
Fig.1  
Created for conveying different kinds of material available in PVC and rubber materials. 
The belt consists of one or more layers of material. Many belts in general material handling have 
two layers. An under layer of material to provide linear strength and shape called a carcass and 
an over layer called the cover. The carcass is often a woven fabric having a warp & weft. The 
most common carcass materials are polyester, nylon and cotton. The cover is often various 
rubber or plastic compounds specified by use of the belt. Covers can be made from more exotic 
materials for unusual applications such as silicone for heat or gum rubber when traction is 
essential. Material flowing over the belt may be weighed in transit using a belt weightier. Belts 
with regularly spaced partitions, known as elevator belts, are used for transporting loose 
materials up steep inclines. Belt Conveyors are used in self-unloading bulk freighters and in live 
bottom trucks. Belt conveyor technology is also used in conveyor transport such as moving 
sidewalks or escalators, as well as on many manufacturing assembly lines. Stores often have 
conveyor belts at the check-out counter to move shopping items. Ski areas also use conveyor 
belts to transport skiers up the hill. 
6. DESIGN METHODOLOGY 
  In our attempt to design a walking bike, we have adopted a very careful approach. Total 
design work has been divided into two parts mainly, System Design. Mechanical Design. System 
design mainly concern with the various physical concern and ergonomics, space requirements, 
arrangement of various components on the main frame of treadmill, arrangement of tread belt 
and rollers, position of braking system, arrangement of motor, sprockets, ease of maintenance, 
scope of further improvements, ground clearance etc. In mechanical design, the components are 
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categorized into two parts.  Design Parts parts to be purchased. For design parts, detailed design 
is done and dimensions thus obtained are compared to next highest dimensions which are readily 
available in the market. This simplifies the assembly as well as post production servicing work. 
The various tolerances on work pieces are specified in the manufacturing drawing. The process 
sheets are prepared and passed on to the manufacturing drawing. The process sheets are prepared 
and pass on to the manufacturing stage. The parts are to be purchased directly are specified and 
selected from standard catalogue. 
7. FUTURE IMROVEMENTS 
Walking bike has some advantages and some disadvantages. The main disadvantage of 
walking bike is its discharging battery. Due sudden discharge of battery in between of travelling 
leads to face many problems to overcome this disadvantage we can do some more improvements 
in present model. To overcome this discharge problem we can generation of electricity by using 
dynamo generator. The mechanical energy generated by human due to walking on tread belt is 
converted to electrical energy by using dynamo generator. It will produce a small amount of 
energy. Small increment of energy in rechargeable battery will move the bike continuously.  
8. CONCLUSIONS 
The solar powered bicycle has the following salient features. A cycle can run at an 
average speed of 15 kmph (without pedalling) with a maximum of 25 kmph with pedalling. The 
cycle can easily climb a slope of 300 (Udupi- Manipal Road, Slope at Laxmindra Nagar). The 
battery can be charged in dual mode, Solar or Electrical supply. The battery can be charged in 
rainy season or at nights also. The cost is less (Rs 14200/-) compared to Luna (Rs 30000 /-) or E 
– Bike (Rs 25000 and above). Eco - friendly, No Pollution. The battery is being charged while 
riding in sun. Hence charging and usage takes place simultaneously. No running cost. It can be 
easily recommended as a local vehicle. 
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